It is known that the symplectic group Sp 2n (p) has two (complex conjugate) irreducible representations of degree (p n +1)=2 realized over Q( p ?p), provided that p 3 mod 4. In this paper we give an explicit construction of an odd unimodular Sp 2n (p) 2-invariant lattice (p; n) in dimension p n + 1 for any p n 3 mod 4. Such a lattice has been constructed by R. Bacher { B. B. Venkov in the case p n = 27. A second main result says that these lattices are essentially unique. We show that for n 3 the minimum of (p; n) is at least (p + 1)=2 and at most p (n?1)=2 . The interrelation between these lattices, symplectic spreads of F 2n p , and self-dual codes over F p is also investigated. In particular, using new results of U. Dempwol and L. Bader { W. M. Kantor { G. Lunardon, we come to three extremal self-dual ternary codes of length 28.
Introduction
Let p be an odd prime, and set S = Sp 2n (p) for the symplectic group over F p . In 14], R. Gow considered Euclidean integral lattices in the space of the Weil representation of S. More precisely, the Weil representation W of S is a complex representation of degree p n that can be obtained from the action of S on the extraspecial group p 1+2n + (as the outer automorphism group representations that have degrees (p n ? 1)=2 and (p n + 1)=2. (It seems that these characters were rst treated in 5].) One of these representations, which we shall denote by W 1 , is faithful and has even degree, and the kernel of the other representation, W 2 , is just the centre Z(S) ' C 2 of S. Following 14] , we shall refer to W 1 and W 2 as Weil representations.
Suppose now that p 3 mod 4. It is shown in 14] that the characters i of the W i , 1 i 2, each generate the eld Q ( p ?p) and have Schur index 1 over Q . Hence, there exists an absolutely irreducible Q G-module V that a ords the S-character + , where = 1 or 2 , and G = Sp 2n (p) 2 = C 2 Aut (S). More precisely, if W denotes the natural 2n-dimensional S-module over F p , with the symplectic form < ; >, then G = f' 2 GL(W) j 9 = 1 8u; v 2 W < '(u); '(v) > = < u; v >g:
Thus, G is generated by S and some involution #, which induces an outer automorphism of order 2 of S. The main result of 14] is that when n is even and = 1 , every ZG-lattice in V (after suitably rescaling the inner product) is even and unimodular. (Here we would like to draw the reader's attention to the following circumstance. There exist just two double extensions of type H = S 2 of S with Z(H) = Z(S) = C H (S), which are isoclinic to each other. Therefore, one should always specify, which double extension of S we are working with. For more details on isoclinic groups cf. Lemma 2. 11 29] .)
The same lattices have been considered by B. H. Gross 15] in the context of the so-called globally irreducible representations (for the precise de nition see 15] , 29]). When p 3 mod 4 and (1) = (p n ? 1)=2, the representation V is globally irreducible. Gross also shows that, for p odd, there are two globally irreducible representations V of Sp 2n (p 2 ) of dimension p 2n ? 1 over Q , which are related to the Weil representations and lead to even unimodular Euclidean lattices (of dimension p 2n ? 1) . A model for these lattices when S = SL 2 (p 2 ) is due to N. Elkies (see 15] ). Recently, N. Dummigan 10] has realized these even unimodular lattices as sublattices of the Mordell-Weil lattice of certain elliptic curves. He also establishes that the minimum min = minf(v; v) j v 2 nf0gg of such lattices is at least (p n + 1)=2. On the other hand, it was proved in 29], Theorem 5.1, Corollary 5.2, that if p 1 mod 4, then some extensioñ G ' Sp 2n (p) 2 has a globally irreducible representation of dimension 2(p n ?1), which a ords the S-character 2( 1 + 1 ). Here denotes the algebraic conjugation of the eld Q ( p p). Moreover, this representation also gives us even unimodular root-free lattices.
In this paper, we are concerned with the Weil representation W 1 of the symplectic group S = Sp 2n (p) with the character = 1 of degree (p n + 1)=2, where p 3 mod 4 and n is odd. Under these assumptions, this representation is not globally irreducible; namely, mod 2 = 1 S + for some 2 IBr 2 (S). (We mention that all globally irreducible representations of S have been classi ed in 29] , 30] for the case n 2.) Nevertheless, it also leads to unimodular lattices (even unimodular lattices, if p ?1 mod 8), of dimension p n + 1. This phenomenon has rst been observed by Gow 14] for the case n = 1, and by R. Bacher and B. B. Venkov 1] for the case p n = 27. They have also given an explicit construction of such a lattice (in the case p n = 27) and conjectured the existence for other p n 3 mod 4.
As it is shown in 14], the group G = Sp 2n (p) 2 possesses an absolutely irreducible Q G-module V of dimension p n +1 which a ords the S-character + . It is clear that there exists a unique (up to scalar) G-invariant positive de nite symmetric bilinear form ( ; ) on V . In section 2 we shall prove the following: Theorem 1.1 Under the above assumptions and notation, V contains a Ginvariant unimodular lattice. If in addition p n ?1 mod 8, then V contains an S-invariant even unimodular lattice. If n > 1, these lattices have no roots.
One basic idea in the proof is to derive restrictions on the local behaviour (the genus, or equivalently the discriminant group) of an arbitrary invariant lattice in the representation space corresponding to some character of a nite group from the reduction mod p. In section 3, we shall give an explicit construction of a unimodular G-invariant lattice in dimension p n +1 for any p; n with p n 3 mod 4. Actually, the following result, to be proved in section 5, shows that V contains precisely one G-invariant unimodular lattice = (p; n). Let 0 denote the sublattice of index 2 in consisting of all vectors of even norm in . Furthermore, set 1 = 2( 0 ) , two times the dual lattice of 0 . Then 0 and 1 are Ginvariant integral lattices, of determinant 2 2 and 2 2p n , respectively. (Observe that we can rescale 1 by 1=2 such that it becomes integral of determinant 2 p n ?1 .) Two integral lattices (?; ( ; )) and (? 0 ; ( ; ) 0 ) are called similar if there exists a surjective homomorphism : ? ! ? 0 and a scalar 2 Q such that ( (u); (v)) 0 = (u; v) for any u; v 2 ?. Theorem 1.2 Assume that p n 3 mod 4 and that G = Sp 2n (p) 2 acts faithfully and irreducibly on an integral lattice ? of rank p n + 1. Then ? is similar to one of the lattices , 0 , 1 .
We recall that the full automorphism groups of all G-invariant lattices in V have been determined in 28] . In particular, if n 3 then either Aut ( ) = G, or p = 3 and Aut ( ) = (C 3 S) C 2 . In section 5, we give also an explicit construction of (some) Sp 2n (p)-invariant even unimodular lattices in V . In section 6, we show that if n 3 then the minimum min of the lattice = (p; n) is at least (p + 1)=2 and at most p (n?1)=2 . In section 4, the case n = 3 is considered in more detail. We investigate the interrelation between our lattices, symplectic spreads of F 2n p , and self-dual codes over F p . In particular, three extremal self-dual ternary codes of length 28 are exhibited.
The 2 PSp 2n (p) 2-invariant Euclidean lattices in dimension p n + 1, provided that p n 1 mod 4, will be investigated in a subsequent paper 
The proof is by induction on m, where 2 m l with odd l is the exponent of = . One considers the lattice + 2 m?1 l . For lattices without groups, the following lemma is a classical lemma of M. Kneser 19] . The extension to G-lattices is immediate. In view of its importance for the rest of the paper, we nevertheless give a proof here. Lemma 2.2 Let G be a group without factor groups C 3 or 3 . Assume that G admits an integral lattice of determinant 4`for some odd integer`. Then G admits an integral lattice with and = ' O 2 0( = ). Proof. First observe that the desired has to be an over-lattice of index 2, and any such integral over-lattice will satisfy our claim. If A = O 2 ( = ) is isomorphic to the cyclic group C 4 , the existence of follows from Lemma 2.1. So let us suppose that A = C 2 C 2 . The lattices are in one-to-one correspondence with those of the three subgroups hvi = hv+ i A of order 2 which are isotropic, q(v) = 0, with respect to the discriminant form q : A ! 1 2 Z=Z, q(v) = (v; v) + Z. There are two cases. If q is not the zero map, then, since q is F 2 -linear, there exists a unique subgroup hvi A with q(v) = 0. It is necessarily left invariant by the whole group Aut( ). If q is identically zero, all three subgroups hvi will do.
If none of them were invariant under G, then G would permute them transitively, and thus posses a factor group C 3 or 3 , contradicting our assumption. In particular, det ? = (? : ?) is equal to 2 deg ?l or 2 l , i.e. det V = 2Q 2 a contradiction.
(b) W a ords the G-character mod 2?l 1 G with l even. Then consider the F 2 G-module T = ? =? with character l 1 G . Our group G acts naturally on T, with kernel K say. Furthermore, the factor group G=K is embedded into some upper-triangular subgroup of SL l (2) . In particular, G=K is solvable. But G = G 0 by our assumption, therefore K = G, i.e. G acts trivially on T. This means that the inverse image in ? of any subspace of T is G-invariant. Now endow T with the discriminant bilinear form b( u; v) := 2(u; v) mod 2, and set q( u) = b( u; u). Notice that b is well-de ned and non-degenerate. First we suppose that q = 0. Then b is alternating. The inverse image of a maximal totally isotropic subspace T is the desired ?. Now we consider the case where q 6 = 0. Then A = Kerq is a F 2 -space of odd dimension l ? 1 
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So far, Theorem 1.1 has been proved in an implicit way. An explicit construction for G-invariant odd unimodular (resp. S-invariant even unimodular) lattices will be given by Theorem 3.6 (resp. Proposition 5.11).
Remark 2.8 In this paper, we focus our investigations on the 2-part of the discriminant group of integral lattices. Clearly, the approach exposed here can also be applied to other primes. For example, consider the unique irreducible 
Proof. 1) Without loss of generality, one can take L = he 1 ; : : : ; e n i Fp with the basis (e 1 ; : : : ; e n ). Denote
A model for the Weil representation of S with character is described in 15].
From this description it follows that j P = + , where is a P-character of degree (p n ? 1)=2 and
Here ' 2 P and ( m p ) denotes the Legendre symbol. In particular, j R = 1 R + j R .
2) We claim that j R 2 Irr(R 
) Therefore our claim is equivalent to that each GL n (p)-orbit on the set Enf0g has length (p n ?1)=2. Consider a GL n (p)-orbit O on Enf0g and X 2 O. Then the stabilizer of X in GL n (p) is nothing else but the isometry group of the symmetric bilinear form on F n p with the matrix X. It is now not di cult to show that the cardinality of O is (p n ? 1)=2 if rankX = 1, and strictly greater than (p n ? 1)=2 if rankX > 1.
Remark that this claim also holds for n even.
3) Decompose V Q C into a sum U U 1 U 2 of three R-submodules, with character 2 1 R , and , respectively. Remark that R contains a regular unipotent element x and (x) = (?1 p n?1 p ?p)=2. Furthermore, Q = hR; #i, and # normalizes R. Therefore # xes U, and either leaves both U 1 , U 2 invariant or interchanges them. But # interchanges the S-conjugacy classes of x and x ?1 , and (x ?1 ) = (x) 6 = (x). This means # interchanges U 1 and U 2 . Besides that, (#) = 0. Hence, # acting on U has trace 0. We have shown that the xed point subspaceF = fv 2 V Q C j '(v) = v 8 ' 2 Qg = U \ Ker(# ? 1) has dimension 1. From Lemma 3 of 7] it follows that the subspace F = fv 2 V j '(v) = v 8' 2 Qg has also dimension 1 (over Q ). Since V = Z Q , we arrive at the conclusion that (L) is an 1-dimensional Z-module. 
for ' 
, and by (1) we Proof. Again consider the symplectic basis (e 1 ; : : : ; e n ; f 1 ; : : : ; f n ). If dim(L \ L 0 ) = 2k, k a non-negative integer, then without loss of generality one can suppose that L = he 1 ; : : : ; e n i Fp ; L 0 = he 1 ; : : : ; e 2k ; f 2k+1 ; : : : ; f n i Fp : 
In the notation of Lemma 3.3, Proposition 3.2 means that a k = 0 for all even values of k. Our next goal is to determine a k for odd k.
Recall that a symplectic spread of W is a collection = fW i j 1 i p n + 1g consisting of p n + 1 maximal totally isotropic subspaces such that 
the extension of SL 2 (q) rst by the Galois group of the extension F q =F p and then by the element #. Set
Then, by Proposition 3.2, ( ) is a sublattice of of determinant (a n ) p n +1 , where a n = (v(L); v(L)) as in Lemma 3.3. Now we consider the standard symplectic spread D , and project v(M), M a xed Lagrangian, to the orthogonal basis (v(W )):
It is obvious that z = a ?1 n (v(M); v(W )) and so
Proposition 3.4 In the notation of Lemma 3.3 one has a k = p ?(n?k)=2 a n for any odd k, 1 k n.
Proof. We shall proceed by induction on n = 1; 3; : : :. 1) First we take M = he 1 ; f 2 ; : : : ; f n i Fp and write e 1 = (e; 0) for e 2 F q . Then M \W 1 = hf 2 ; : : : ; f n i has dimension n?1. Furthermore, for an arbitrary 2 F q one has M \ W = f(xe; xe) j x 2 F p ; < (0; e); e 1 >= 0g = = f(xe; xe) j x 2 F p ; tr( e 2 ) = 0g : Therefore, dim(M \ W ) is equal to 1 for just p n?1 values of 2 F q , and 0 for the other 's. Applying (2), one has p n?1 a 2 1 = a 2 n , i.e. a 1 = p ?(n?1)=2 a n . Thus we have proved Proposition 3.4 for the cases:
(a) k = 1, n 1; (b) n = 3, 1 k 3. In particular, the induction base n = 1; 3 has been established.
2) For the induction step we suppose n 5. We already proved the desired relation for a 1 . Put W 0 = he 1 ; : : : ; e n?2 ; f 1 ; : : : ; f n?2 i Fp ; W 00 = he n?1 ; e n ; f n?1 ; f n i Fp ; U = he n?1 ; e n i Fp , and introduce the following subgroups in S: 3 GL 2 (p), B = S 0 S 00 . We also set G 0 = hS 0 ; #i ' S 0 2, H = hK; #i = G 0 C ' K 2. It is well known that j B = 0 00 + 0 00 , where 0 (resp. 0 ) is an irreducible Weil character of S 0 of degree (p n?2 + 1)=2 (resp. (p n?2 ? 1)=2). Furthermore, 00 (resp. 00 ) is an irreducible Weil character of S 00 of degree (p 2 + 1)=2 (resp. 
. By the induction hypothesis, for k odd we have 2 a k+2 = a 0 k = p (n?2?k)=2 a 0 n?2 = 2 p (n?(k+2))=2 a n ;
i.e. a k+2 = p (n?(k+2))=2 a n . Thus we have proved the desired relation for a l with l = 3; 5; : : : ; n. The induction step is over.
Now we in a position to exhibit explicitly a G-invariant odd unimodular lattice in V . 
In particular, det is a power of p: det = p m for some non-negative integer m. If 4 Symplectic Spreads and Self-Dual Codes: n = 3
In this section we restrict ourselves to the case n = 3. We maintain the notation G = Sp 6 (p) 2. We continue the investigation of the G-invariant odd unimodular lattice = (p; 3) obtained in Theorem 3.6. The generating vectors v(L) now have norm (v(L); v(L)) = p, and contains a p-scaled unit lattice ?, spanned by N := p 3 + 1 pairwise orthogonal vectors of norm p (for instance, the v(L), where L runs over a symplectic spread). Therefore, can be described (noncanonically) by a subspace C(= =?) ? =? = 1 p ?=? = F N p , that is, by a linear code over F p . The next proposition describes the situation more precisely. Two codes are called equivalent if they can be mapped onto each other by a monomial matrix with entries 1. Notice that, for p > 3, one has another natural notion of equivalence of codes de ned by arbitrary monomial matrices with entries in F p . This coarser equivalence relation however does not apply here. for the minimum weight of a self-dual ternary code of block length N. Codes attaining this bound are called extremal; they have a uniquely determined weight enumerator. In our case N = 28 we have d 9. For a code coming from a lattice with minimal norm 3, like the lattice (3; 3) , the minimal weight necessarily equals 3 (since a codeword of weight 3k gives rise to a vector of norm k). Therefore, all codes coming from symplectic spreads as above are extremal and are known to posses 2184 codewords of weight 9. It had been known for a while (see e.g 20], x1.2) that W = F 6 3 has at least two symplectic spreads, namely D and H with Aut ( H ) = SL 2 (13) . The latter spread is related to the Hering translation plane of order 27 16] . (It can be shown (see 20], Theorem 1.2.7) that this spread and the standard spread are the only symplectic spreads which produce translation planes of order p n admitting 2-transitive collineation groups.) From Corollary 4.2 we know that there exists one further spread BKL .
We sum up these results in the following corollary. 0 a j a 2 F 2 q ' C (q?1)=2 of GL 2 (q). Now let B be the F q -space with the basis ( z] j z 2 F q f1g), and let GL 2 (q) act on B by the formulas of (3). Ward 33] has classi ed all GL 2 (q)-codes in B. In particular, if n = 3 (the case we are considering) then there exists a unique GL 2 5 Proof of Theorem 1.2 Let = (p; n) again denote the G-invariant odd unimodular lattice obtained by means of Theorem 3.6. In x1 we have exhibited three G-invariant lattices, namely, , 0 and 1 . It is clear that these three lattices cannot be similar to each other if p n > 3 (just look at their determinants). The aim of this section is to show that any integral lattice ? of rank p n +1 with a faithful irreducible action of G is similar to one of the three above-mentioned lattices. In a forthcoming paper we show that G has precisely one faithful irreducible Q -valued character of degree p n + 1. Therefore, the C G-modules ? C and C are equivalent. By the Deuring-Noether Theorem, the Q G-modules ? Q and Q = V also are equivalent. Hence, without loss of generality one may suppose that ? is a G-invariant sublattice in . The case p n = 3 is trivial: every G-invariant lattice in V is isometrically similar to , 0 , or 1 2) We can embed S in T = Sp 2n (p 2 ) in the following way. In a natural 2n-dimensional F p 2 -moduleW of T consider a symplectic basis (e 1 ; : : : ; e n ; f 1 ; : : : ; f n ); that is, a basis in which the symplectic form is given as follows: < e i ; e j >= 0, < f i ; f j >= 0, < e i ; f j >= i;j . In this basis we can set W = he 1 ; : : : ; e n ; f 1 ; : : : ; f n i Fp ; J = "E n 0 A crucial role in further arguments is played by the fact that our odd unimodular lattice (p; n) is -stable! The next several assertions are to prove this claim.
Recall that, to any Lagrangian L we have associated two subgroups S(L) and 
(ii) Again consider the symplectic basis (e 1 ; : : : ; e n ; f 1 ; : : : ; f n ) of W. If dim(L\ M) = k, k an odd integer, then without loss of generality one can suppose that L = he 1 ; : : : ; e n i Fp ; M = he 1 ; : : : ; e k ; f k+1 ; : : : ; f n i Fp :
Clearly that # is contained in both of G(L), G(L 0 ). Furthermore, det(#j W=L ) = ?1, and det( (u(M); v(W )) 2 = a n b n :
In particular, take M = W 1 . Then dim(M \ W ) is equal to n if = 1, and 0 if 2 F q . Therefore, a n b n = p n (c 0 ) 2 : 
i.e. kl = ?p. Assume k 6 = 1. Then k = p, l = 1. In that case, v(L) = (ũ(L)) belongs to (r). But r is generated by the vectors v(L) and the sublattice ( ) which is contained in (r). Therefore, we have seen that r (r). Applying once more again, we get r 2 (r) = pr, a contradiction.
Furthermore, by (5) one has p n (c 0 ) 2 = a n b n = p(a n ) 2 = p n (a 1 ) 2 ;
i.e. c 0 = a 1 .
2 Recall (cf. Propositions 3.2 and 3.4) that r satis es a k = p (k?n)=2 a n for k odd, and a k = 0 for k even. By Lemma 5.5, b k = p (k+2?n)=2 a n for k odd, and b k = 0 for k even. Now we determine c k for k even. Lemma 5.6 For the lattice r = + ( ) one has: c k = p (k+1?n)=2 a n for k even. Proof. We shall proceed by induction on n = 1; 3; : : :. By Lemma 5.5, c 0 = a 1 = p (1?n)=2 a n . Thus we have proved Lemma 5.6 for the case where k = 0 and n 1. In particular, the induction base n = 1 has been established.
For the induction step we suppose n 3. We shall follow the proof of Proposition 3.4 and maintain the notation of that proof. There we have proved that j H contains a unique irreducible constituent , in which C acts as scalars; namely, the one whose restriction to K is equal to ( 0 + 0 ) . Denote
We have also shown that V 0 a ords the H-character . Now recall that the endomorphism centralizes S. In particular, centralizes K. Hence, the subspace 
By the induction hypothesis, 2 c k+2 = c 0 k = p ((k+1)?(n?2))=2 a 0 n?2 = 2 p (k+3?n)=2 a n ;
and so c k+2 = p (k+3?n)=2 a n . Thus we have proved the desired relation for c l with l = 2; 4; : : : ; n ? 1. The relation c 0 = p (1?n)=2 a n was above established. The induction step is over. But mod p = 1 + 1 , therefore must be even. In our case, 1 3. Consequently, = 2. In particular, dim W(L) 2. We have shown that V 2 has just two nontrivial proper submodules: U 0 and U 1 . In particular, 0 =2 = U 0 , 1 =2 = U 1 , and 0 1 . 3) Next we consider any nontrivial proper submodule U in V 4 , and suppose that 2V 4 
The case n = 1 was also considered in 28]. We emphasize that Corollary 5.10 is the only result in this paper, which uses the classi cation of nite simple groups.
To conclude this section, we give the following concretization to the \even" part of Theorem 1.1. we may suppose that U has some S-submodule U 0 , which a ords S-character .
Fix a g 2 GnS and set U 00 = g(U 0 ). Then U 00 also is an S-submodule in U. If U 00 \U 0 6 = 0, then U 00 = U 0 and so U 0 is a G-submodule in U, contrary to the fact that the G-module U is irreducible. Hence, U = U 0 U 00 . Choose the sublattices 2 , 3 in such that 2 , 3 1 , 2 = 1 = U 0 , 3 = 1 = U 00 . By their de nition, i (i = 2; 3) are S-invariant. We have to show that i = 2 i , and (u; u) 2 4Z for any u 2 i (which mean precisely that 1 p 2 i is an even unimodular lattice). Recall that 1 = 2( 0 ) . Therefore, the form ( ; ) 2 restricted to U is a non-degenerate S-invariant alternating bilinear form. But the character is not self-dual, hence ( ; ) 2 When n = 1, the F 2 S-modules i =2 are known as extended quadratic residue binary codes of length p + 1. 3(mod4) . Then the odd unimodular lattice provides us at least two self-dual codes of length p n + 1 over F p . Namely, we take to be either the standard symplectic spread, or the symplectic spread constructed by Bader { Kantor { Lunardon 4], and consider the corresponding \middle" code C (n+1)=4 . It seems that in the former case we get the middle quadratic residue code described by Ward 33] (see also Conjecture 6.3 below). In the latter case we get another code, which is presumably new.
From now on to the end of the section we take to be the standard symplectic spread. Then the same arguments as in the proof of Proposition 4.6 assure that all the codes C j , 1 j `, are among the GL 2 (q)-codes having a F p -form, which have been introduced by Ward in 33] . He has shown that the lattice of his GL 2 (q)-codes is inversely isomorphic to the lattice of the so-called closed subsets of F n 2 . He has also constructed the following analogues of Reed-Muller codes. View elements of F n 2 as binary words of length n and take B w to be the set of all binary words of length n and weight w. Then B w is closed and cyclic (in the sense of 33]), and Ward's correspondence gives us a GL 2 (q)-code C n;w over F p , 0 w n?1. The middle code is just C n;(n?1)=2 ; more generally, C ? n;w = C n;n?1?w .
The following conjecture seems to be very plausible:
Conjecture 6.3 Under our hypotheses, one has C j = C n;n?2j for j, 1 j `= (n ? 1)=2.
This conjecture is obviously compatible with Proposition 6.1. Furthermore, it is true for n = 3 (see Proposition 4.6). Moreover, it gives us a good estimate for the minimum of the lattice . Now applying the BCH bound 22] to the cyclic code C 00 , one sees that min C 00 (p w+1 ? 1)=2. The double transitivity of GL 2 (q) implies that C = C n;w has minimum weight at least (p w+1 + 3)=2.
(ii) First we prove the following assertion: Let C be any of Ward's codes 33] of length p n + 1. Assume that n is odd, C has F p -form, and C is self-orthogonal. Then min C p (n+1)=2 + 3 2 :
For, consider the subset B of 2 assigned to C by Ward's correspondence, where = f1; 2; : : : ; ng. Then the fact C has F p -form is equivalent to that B is closed under the cyclic permutation i 7 ! i + 1(modn) of . Furthermore, the selforthogonality of C is equivalent to the following condition: for any B If 1 j (`+ 1)=2, then C j is self-orthogonal by Proposition 6.1. By (7), min C j (p (n+1)=2 + 3)=2 = (p`+ 1 + 3)=2, hence (v; v) > p 2j?1 =2 p=2, a contradiction. If j (`+2)=2, then min C j min C n;0 , since all nontrivial Ward's codes are contained in C n;0 (cf. 33]). Applying (6), one gets min C n;0 (p+3)=2, and so (v; v) (p + 3)=2, again a contradiction. We were not able to identify exactly the codes C 1 , C 2 related to our lattice and the standard symplectic spread among these nine codes. Here are some partial arguments. First we know that C 1 C 2 = C ? 1 . Furthermore, from the proof of Proposition 3.4 one can extract that C 1 has a codeword of weight p 4 . So C 1 cannot be C 5;4 (because of the lower bound for the minimum weight), C 5;0 , C 5;1 , C 5;2;0 , C 5;2;1 (because of the self-orthogonality). By Proposition 6.4, min (p + 1)=2. Now assume that C 1 is neither C 5;3;1 nor C 5;2 . Then C 1 is either C 5;3;0 or C 5;3 . (Due to Conjecture 6.3, C 1 = C 5;3 .) Then from the lower bound for minimum weights given above we immediately get min (p 2 +1)=2.
Remark 6.6 Fix a prime p with p 3(mod4). In a sense, one can consider our Sp 2n (p) 2-invariant lattices of rank p n + 1, unimodular if n is odd and pmodular if n is even (the latter will be investigated in our subsequent paper), as \p-analogues" of the Barnes-Wall lattices BW 2 n 3]. It is known that these lattices have rank 2 n , minimum 2 (n?1)=2] . Furthermore, they are unimodular if n is odd, and 2-modular if n is even. 
